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(54) Ba7x^ h«tt»« ±tftO«5g*ft 



(57) [£ft] 

[Bttl »«*Srtt«4-frfcCo-T ig&M<E>S£& 
OBa7x7-f hJ:OKfi«ff»*SFD«t*r/h*< L 

[»J*] -Hx^BaO-Fen-^Ml, M2, O 
.b*(-.*t)/ 2 JtfiBaO* Fe, 2 M-,Ml, M2, L 
i, Oi..c-..,..i/i (fctfUMlttCo, Ni, Z 
n, Cu, M g> MnA>fe»«x5d>4< i 1 ffitf) 2 
tt7C^f £^ U M2ttTi, Zr, S n , N b , S 
b»fiixa^4< it iao4flH5c**r*U x = 0. 
1 — 1. 0, y = 0. 2-2. 0, z = 0. 01 — 1. 
5T^Oy-x = 0. 1-1. 9) -e«Sh5Ba7i 



( 2 ) 

1 

wmt**>mm 

[W*Il 1 -feitB aO-Fe,,.,.,Ml, M2, 

0, (fcf£U MlfSCo, Ni, Zn, C 
u, M g> Mn^b^«ix5 / >^< «!:^lS(7)2ffi5c^ 
Sr*U M2I4T i , Z r , Sn, Nb, Si j&>$>Stf 
JtS4>&< 1 1> ia<£>4ffi7C^£^U x = 0. 1 — 

1. 0, y = 0. 2 — 2. 0t^Oy-x = 0. 1 — 
1. 9) T«il5Ba7*7>f h8tt». 
[ft*3l2] Bal^7A^I:»t5Ml (Co, 

Ni, Zn, Cu, Mg, Mn a»e>glfix54>tt < t h 10 
l*D2ffi5c*) 0»i?:x^7Agf, M2 (T 
i, Zr, Sn, Nb, S i **t>Btfil5^4 < £ t> 1 
ffi<0 4{ffi5t3i) ^DMy^^Al^iU Bal^ 
7AifWlTFe^l2~x-yT\ 4ffi5c*T-fc 
5M2 t 2«7C*T*fo^MlOJM J f 1 O||^y-x = 0. 
1-1. 9^0SiJ^O&Jg«[tT^y^Jg^*®{t;fet 

KHK*«4t?*«iU nig, fefcu j&j&LTBa? 
^y^f h«r£j«U *ixSr*^ura#i-5*4l»*L 20 
tt* + 5C^1$i^nBa7x7^f 
*& 

[»*«3] -«5tB aO'Fe 1! .,.,Ml.M2, 
Li, Oj t*(-x*j*t)/2 (fc*fU MlfiCo, Ni, 
Zn, Cu, Mg, Mn^<bi§tftl54>&< £ t> 1 ®<£> 
2ffi7G*«rSU M2I*T i , Zr, Sn, Nb, Si 
frt±>miitiZ>'J>t£< ti> 11©4IS*S:*U x = 

0. 1-1. 0, y = 0. 2 — 2. 0, z = 0. 01 — 

1. 5T^Oy-x = 0. 1 — 1. 9)T?^£;fx5Ba 
7x?>fHttft D 30 

[fS#S4] Ba 1^7ABC*fc»i-5Ml (Co, 
Ni, Zn, Cu, Mg, Mn fi*hM\ftlZ>'}>tl < 1 1 
lS0 2«7tH) ^>jgaiD4S:-x^7^JS^ M2 (T 
i, Zr, Sn, Nb, S i *»&Wtflx5*fc < £ t 1 

irLTBal ^yASmcStLTF e#l 2-x-y 
T\ 4fffi7t:^T*fe5M2 <t 2ffi7C*"C*>5M 1 iOJEl^ 
g#B a 1 ^7^JR-7-JC»LTy-x = 0. 1-1. 9 

$tffem*b&tfc®t:'#x s '&bfr1t&&m<OT /vis y 40 
ttK»a^, »Sri0iTpHffi^8-l O^ttHtJfcS 

KSLtz=0. 0 1-1. SOiEHfcfcSipKSS 
JOU +#iE£LfcfSft«U ttlTBa7x7^fh 

^ fc tt5Ba7x7-f hm»*0«ii^fe c 

[0 0 0 1] 




4$g?}¥5- 3 2 4 2 0 
2 

[0 0 0 2] 

&ttft®&^LTI*. ft* J: 9, 7- 
Fe : O, , Co-y-Fe 5 0 3 fc£©*ttt«tt*MS 

<a*Jxr^5. :W:8t»iltBa7x7>f 

IT, #?**£flflrifc (#Jx.tf> 1#^Bg5 6 -6 7 9 0- 
4) . 4*&BB6 0-1 2 9 7 

3) % #2£-&/£Sx («*.tf. »WB5 6 -6 0 0 0 
2) ^if^PjttT^So ^h^^ttMSi 1 

«fipttco^tfx^ «a*n-«ic3 o o-i 

5 0 00e<Ot><O#g#£;ft,T^5o L*>U Ba7x7 

Si: IT, B a 7x7^ h*OF e-SB£C o&Jlt/T 
iSfcttZn, N i?iif(0&JRT?g^-r^r^^a^$ 

[0 0 0 3] 

[*W*HBfcLJ:5i:i-6Wl] «K*«:(6*S*fcC 

0- TifM^Ba7x7^Mt -jftfcfiRKLT 
ElR]Lfc^S*sflSJf»*SFD|i[^s< x ji5$;S|5^ 

LTV>£ 0 *3BWOSWtt, SFDtt^/hS^Ba7x 

[0 0 0 4]. 

3t^i-5fe*!>(C, «*ttWLfclS», ^2i(OBa7 

*>loft— j&itBaO • Fe, t -.- f Ml. M2, O 
i..<-.-,>/ 2 (fc£U MlliCo, Ni, Zn, C 
u, Mg, Mn7^iltf*l5'>tt< t t> lS^2«7t^ 
M2liTi, Z r , S n, Nb, Si ^bSfi 
ft£'>^K i t> ia<^4«^|f£^U x = 0. 1- 
1. 0, y = 0 . 2 — 2. 0 T*7l>>o y - x = 0 . 1 — 

i. 9) T^^n^Ba7^7>r hm&®k*<o$im* 

ft, Ba 1^7^C#t5Ml (Co, 

Ni, Zn, Cu, Mg, M n frt>MtitlZ>'J>te < t fc 
lSc0 2«7t:^) «QKx^7Ag^ M2 (T 
i, Zr, Sn, Nb, S i ^fc»ffjx5^?i < t t 1 
a^>4«7c^) ^i^iPSSry yy&m+b L N B a l ^ 
7^WLTFe^l2-x-yt\ 4ffi7C^T*fe 
5M2i:2 ffli7C*-C*>5M 1 (OW^<om^ y - x = 0 . 

1- 1. 9(7)S>]^o&M*St7/^y&JRO*K^ftt 

07;i/*5ttPSl:, »S:*D*.TpH«^8-l 0© 
BlC45fetftU oiS, KUBa7 




3 

T\ — jftjfcB aO'Fen.,.,Ml, M2, Li, O 
n. <-.♦,.,>/* (fc£:U MlliCo, Ni, Zn, C 
u,Mg, Mn^bI(fn^'M< tt lS^2ffi5t^ 
M2I4T i , Zr, Sn, Nb, Si ft>*>Bf2 
ft5'>&< 1 1> Hf0 4iSi^L, x = 0. 1 - 
1. 0, y = 0 . 2 — 2 . 0, z = 0. 0 1 — 1. 5T* 
^Oy-x = 0. 1 — 1. 9) X'$t£tlZ>B a 7x7^ 
h8tt»«^S« tm, Ba 1^7^ 10 
Kat-fSMI (Co, Ni, Zn, Cu, Mg, Mn*» 
<billf*i5'>&< t 1 1«c0 2ffi7c^) og$;to4£ x 
7Ag^ M2 (Ti, Zr, Sn, Nb, Si fabM 

B^iU LtB a 1 /7ABf l:#LTF 

e# 1 2-x-yTMtt%iT*$)5M2^ 2ffiS*"C*> 

^MlOj^^O^^y-xrrO. 1 — 1. 9 <Dpi$<D& 

tc, B&A0X.T pHM^8-l OtDffiBK&SS-e^fP 20 
U nifiLfcfjL !J^»>i^£B a 1 ^-MS^fciatL 
Tz = 0. 01 — 1. 5<D%miZteZ>±o\Zffi))[\L* + 
£»£Lfc#R*U «riELtBa7x5>f hSrttf 

s®^t5Ba7x7>r h»»*o«a*ffi-t?*>a 0 
[0005] **w-c»t)M4rtf4, swa 

TB a 1 ^^IfWLTFe^l 2 - x - y T\ 4 
flB5c*r*fe5M2 t 2«tcIS§T'£>£M1 t^If©^ 
y-x = 0. 1-1. 9<Dm-£<Dmf&&X*hZZtVh 
9, JEtwL i dSfiSJPSixTt, SfeixfcB a h 30 

Kttt&o s F Dtfc&S/h* < 45jft-C*>5. 
[0 0 0 6] «P»Bg 60-149106 {CfE«c£ 

*iT^5J:5li:* Ba7x7^hS^Mt6l:fc 
it*). Co&XXfiT i *rW)P-r5*tt*fca. t^Lr 

»»*sr(s«i-5fc*^, Fe (iri)-r^> 

ifflS**«L<i-5J:5^CotT i £»T6 0 "fft 

Otc* t 4 ffi©5c*^^p*(4**/i^T?i(t*tfi?i ?> 4 

tt2«7C*JC»LTia*J*aSJDSix5ta)T*>9. -ttb 40 
I^J:0**W-Cf±SFD«[dS**Sn5wt^45. 4 
fc, #M!BBB6 2- 1 7 6 9 2 1 T i/CoJtt: 

0. 8«Tlci"5ri:-e, ttSSrO. l/xm»Tfc»J» 

[0 0 0 7] #^ag6 3-3 1 0 7 3 0tlt B 

aO'Fe l2 -,M r O ia -, (0. Kx<2. 5, 0. 
Ky<x) frbKZB a 7x7^ h«tt»^H"j-5l5 
rixtt, Ba7x7^«©«W- 




4 

iti-5o «fBBBB6 2-2 8 9 9 2 F e <£> 

B^Tc^i LTL i £JS^fc«#B*£*tT^5a** 2 

J*Lfcftoa, ffi^LTl^o t^t, #it«Li#4* 
mtmtta 9 > L i ©*IMk«*fcttKB*o*#Bli 
*ft^h,*0 < CTl 2. 7g/l00g, 1. 54g/ 

ioog^8ttfto-c, oia»»i-5r.ticj:9L i 
[0008] m^. *Bw-cte 

ttjftSftlfV^i-t*. ^tf>B#, 2ffi^iSf<t LT, Co, Z 
n, Ni, Mn, Mg, C u # i?riS/BV> feft, 4fi57tlSi 
tUttTi, Zr, Sn, Nb, Si4if*fflV^6 

4flB5ctKi 2ffi^tf)jgw^^£B a l Ifi&m* 
(C*fLTs y-x = 0. 1-1. 9 0^H(7)SiJ^T^*D 
-T5 0 4tf7c*i 2«5E«OJIK«=F-Ott4:0. lfilTfc"* 
B^Wl^feiifcBa^ai^-f MKtttttrBRK: 
LfcB#<DSFDffias&<fc5 e 4flS5c*Oia*J4^#< 

IfcOIH^itS: 1 . 9«TI-i"5i:, »l:SFDlliS 

<*9. iHBa7x^ vmffl&ntmmt^i&T 
[0009] *tt-c»b*tfc^?y-tr»"e, #£t< 

\*ftmx\ pH=8-l 0[Cte%£5^%}irb o *<D 

iiLfc>5r-^ICL i^SrgsiD-f^c L i J&£ ttli tK 
ikV^VJ*. anyf^, ffig£!^*A, ^»y^i? 

i*«r^^5y-«rBB-#-5i:, o»Li« 

B, "Wllt««if*»BKfflV^bii5 D L i 

L iB*rB*LTt>Av\ »li8 0 0t-9 0 0t; 
0«SH-C3 0^5> 1 0^^1"5o #W:Ba7 

[0 0 10] 

FeCl 3 • 6H 2 0^2. 5 4 2 5raol feit^B a C 
1 2 %0. 2 6mol , CoCh - 6H 2 O^r0. 15 




( 4 ) 

5 

5mol . T i C 1 4 £0. 2 5 5mol £*:6 1 

tz 0 N a OH 3 3rool , Na ; CO, 0. 2 6mol % 2 

Na : O-SiO: • 5H, O0. 047 5mol 

i \zmmLit 0 A^mt zmjtn<oM.*<om*B a 1 

^-MSWfcatLT, 0. 5 9T'fo5o mfo**$7-y 
*S**--C«ttffi£3-B\ *tt*S:ftfc. 5 
%HClt'pH9. 3 U ^5 

1. 3%fcH«U o»LJte+^MMS*Lfc. *#<b 

fc»ife#U tt»Lfc. SfeixfcB a 7xy>f 10 

kov>t, snwmtAtt- (vsm) -cttft«H4*ai£ 

LfciS*** 1 ICS**-. **5 % fiAflMbliflNtl OkOe 

dTSJ^ La.oi LT«* Lfc 0 

Hffi#j2-9 

«4*S"CBa7x7>f ht#t. #^nfcBa^^7 

[ooii] H5£^J i o 

Fed, -6H 2 04:2. 5 4 2 5mol *5«fctf B a C 

li S:0. 2 6mol N CoCl 3 • 6 H 2 O£0. 15 20 




4#gfl¥5-3 2 4 2 0 
6 

5mol . T i C 1 4 £0. 2 5 5mol 1 ICS»L 

tz 0 NaOH3 3mol % Na 2 CO a 0. 2 6mol , 2 
Na 2 O-SiOj ■ 5H 2 O0. 047 5mol 

1 \cmmLtz 0 4ffijc*i:2fli5c*OJSC : F-©attBa 1 
^7AJ§mc*tLT, 0. 5 9T-fo5o W*«:^*r-y 

%HClT'pH9. 3£"C*?DU *7 
1. 3%fcWBU nfiU ^-^^ICL i C 1 £1. 
3g^LT*2*Tj^fc*Lfc. ftfeflfctE*©* 
8 4 0 < C{-T2^r^i5£L, 4&£l&ifer5fc&i5fcfrU 

■ttWW*If (VSM) -C8tft»ttS:jlB*Lfc»*«:* 

2 t^-r; 

HJ£#J 11-18 

i2i:^tBa7x7^ hm&&<Dmf&.x*m&mi ot 

Hi4*ST*Ba7x7^ h SblxfcB a 7^ 
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1*1] 



( 5 ) 



5-32420 



*1 


A3 


5 

i 


r-l 


o 


CO 


CM 


CO 




C- 


CO 


CM 




«3 


O 

K 
w 


ID 

in 


m 


IT? 


s 


CD 
ID 


in 
m 


ID 


ID 
ID 


il 
ID 


m 

m 


■R 


O 
O 

o 
B 


ID 

cn 


f- 

IT) 
OJ 


00 

CO 
03 


CD 


(0 

oa 

D 
f-4 


CD 
CO 

cn 


CO 
CO 
ID 


CO 
D5 


eg 




i 






LA 


cn 

CO 


o 
^« 


o 


m 


o 


o 
cn 


o 

CD 


o 




»> 






o 


o 


o 


CP 


© 


o 


o 


o 


o 






u 

NJ 








o 


d 




o 
d 


o 

d 


o 
d 




** 


C 

CO 












o 

d 




© 
d 


© 

O 






CO 


o> 

6 


cn 

d 






D> 

d 




CP 

d 




cn 

d 






H 


ro 
o 

•H 


eg 

00 

d 


o 

CO 




CM 
CD 

d 


CNJ 
CD 

d 


CN 
O 

<H 


o 

CO 

d 


s 

d 




M 


55 








CO 
CO 

d 










d 






a 






s 

d 


ro 

CO 

d 








o 

d 


a 

d 




DO 


o 
o 


CNJ 

d 


M 
(0 

d 


o 

d 


s 

d 


eg 
ID 

d 


CM 
CD 

d 


eg 
CD 

d 


s 

d 


s 

d 




O 


O 

T-l 


d 


8 

d 
—» 


s 

d 


d 


CD 
CO 

d 


t= 

d 


s 

d 


CD 

d 










fH 


M 


CO 




in 


CD 




oo 


cn 










j&y ^ 



[0 0 13] 



1*2] 



( 6 ) 



4#gf!¥5- 3 2 4 2 0 
10 



* 

W 




JO 


r— ^ 

bo 

§ 

fa— i 
O 


© 


ro 


in 


to 


«H 


CD 


CD 


T-l 






s 


CD 
ID 


ID 


in 


o 

ID 


CO 
CD 


ID 
ID 


ID 


(O 
ID 


CD 


i m 




























TN 

IB 


i—i 
& 

o 
X 


o 
o 


t— 
CM 
fH 


o 

¥-1 


CM 
iti 
CO 


CO 
00 

cn 


ID 
t— 


i-l 
^* 
ID 


O 

CO 
CD 


i-H 
CO 

cn 




X 

1 






o> 

ID 


cn 

CO 


© 


o 


CD 


© 


cn 

CD 


O 
CO 


O 
^» 




>. 






o 


o 


o 


o 


o 


o 


o 


o 


o 










CO 


CO 


CD 


CO 


ID 


CD 


CO 


CO 


CD 










o 


o 


O 


o 


o 


o 


o 


o 


O 














o 


o 
© 




O 

b 


o 
b 


© 

b 




to 

IS 


C 

CO 












o 

M* 

d 




b 


b 




00 


CD 

b 


CD 

6 






CD 
»-< 

b 




as 
b 




b 






■ •-4 

H 


CM 

o 


CM 
00 

b 


o 

CM 




CM 
CO 

o 


CM 
CO 

o 


CM 
© 


o 

CO 

b 


o 

M* 

b 






as 








b 










b 


m 


IS 


c 

NJ 






o 
o 


CO 

CO 

o 








© 

O 


CO 
CO 

b 






0 
O 


CM 
CD 

O 


CM 
CO 

o 


o 
^ 

o 


CO 
o 


CM 
CD 

b 


CM 

to 


CM 
CO 

b 


s 

b 


CO 

b 










t*- 
r-l 


CO 


o 
o 


o 
to 




CO 


t— 


o 

CO 


CO 










O 
r-l 


o 
?H 


o 

1—1 


CD 


© 


o 
*-t 


a> 


CD 


CD 










O 




CM 


CO 




to 


CD 




CO 


















m 




s 







[0014] JtttCO 1 

FeCh -6H 2 0£2. 5 9 5mol feitfBaCl 
2 £0. 2 6 doI x CoCl 2 • 6H 2 O £ 0 . 202 
5mol , TiCl 4 £0. 202 5mol £tK6 1 Icj&fi? 
Lfc 0 N a O H 3 3 mol > Na 2 C0 3 0. 2 6raol s 

5%HClT'pH9. 3*-Ct»?qU ^7l)-^)MS 
Sri. 3%fcB«U BiiL*ffitrit#(£«Lfc. » 
btu^({*»S:8 4 0 < C^T2l*|BJ*rtU 

©Jco^r, fiSj^»^f+ (VSM) -e«»NH4«:«l 



JfeLfclS*«r*3fc*1-. 
[0015] it^^J 2 

5%HCltpH9. 3$-(?*fPU 

^7 y 1. 3%fc:S9®5U ai§U 

r t &9\>\*)mm 1 1 n*ic it b a 7 ^ 7 ^ 

[0016] Jtttffil 3-8 

«3l:*tBa7i7>f h»tt»©«j*-«tlW!li fcEl 
«4*S-CBa73i7-fhiftt. »6hfcBa7*7 

[0 0 17] 

1*3] 



( 7 ) 



11 



ftffl¥-5-3 2 4 2 0 
12 



























* 




s 

§ 

w 
O 

VJ 


lO 
YD 

ir? 


co 

ID 
IP 


CO 

in 


© 

c- 
m 


CO 

If? 
to 


m 


CM 

<* 
ID 


CO 

CO 
lO 






•R 

m 


i — t 

O 
oh 


O 

OJ 
tO 


m 

es 

ID 


00 


t- 
10 

CD 


o 

CO 
CO 


o 

cn 

«H 


cn 

LO 

cn 


(O 
0 

l-t 


X 

1 


O 

o 
o 


O 

o 
o 


o 
o 

o 


o> 

CO 

o 


cn 

o 

1 


CP 

o 

1 

1 


cn 
o 

1 

1 


o 
o 

© 






1 


CD 

© 


1 


I 


1 


1 


1 


I 






NJ 














o 

CM 

o 


CM 

o 






e 

CO 
















CM 

d 




If 


CO 






o 

CM 

o 


cr> 

O 








cn 
d 






••-1 


1-1 

GO 

o 


1-1 

CO 

o 


CM 
CO 

o 


CM 
CO 

o 


CM 
(0 

O 


CM 
CO 

o 


<D 
© 


CM 

o 




K 








o 

CM 
O 




CT> 
© 




CO 

CO 

o 


CO 
CO 

d 


58 




c 

N 






o 

CM 

o 






cn 

iH 
O 


o 


CO 
CO 

d 






o 
O 


co 
o 


co 
o 


CM 

o 


CM 
(£> 

o 


CM 
<D 

O 


CM 
CO 

o 


3 

o 


CO 

o 




Eh 


00 

CO 

o 


CO 

co 
o 


to 

CO 

o 


t— 
CO 

o 


lo 
© 

i-H 


in 
o 

iH 


cn 
«— i 

o 

rH 


o 
o 

i-H 












CM 


CO 




tr> 


<o 


C- 


CO 






i 














s 







[0 0 18] ftt, Sat«tit««-e#fc*t*:B a 7x 

KU 5k0e©»#tfCEl*5*filCElRlLft«L» VS 
Ba7!7^Btt8 lOOfiftSE 



^4j£t* ioa*gi5 

^f/Hf/^l-y 3 0gftgi5 

[0 0 19] 
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